Introduction
The area where the mandible articulates with the cranium, the temporomandibular joint (TMJ) is one of the most complex joints in the body. The TMJ is considered as a ginglymoarthroidal joint. The American Dental Association adopted the term temporomandibular disorders. [1] Temporomandibular disorders (TMDs) are How to cite this article: Ramakrishnan SN, Aswath N. Comparative efficacy of analgesic gel phonophoresis and ultrasound in the treatment of temporomandibular joint disorders. Indian J Dent Res 2019;30:512-5.
This is an open access journal, and articles are distributed under the terms of the Creative Commons Attribution-NonCommercial-ShareAlike 4.0 License, which allows others to remix, tweak, and build upon the work non-commercially, as long as appropriate credit is given and the new creations are licensed under the identical terms.
For reprints contact: reprints@medknow.com
The prevalence of TMDs is approximately 40% to 75%. Clicking sounds in TMJ and deviation on opening the jaw occur in approximately 50% of the patients but only 5% seek treatment. [2, [4] [5] [6] 85 to 90% of TMDs, whether articular or muscular, can be treated with noninvasive, nonsurgical, and reversible interventions. [3] Noninvasive therapies commonly used for the treatment of TMJ disorders includes occlusal splint therapy, replacement of missing teeth, correcting malocclusion, physical therapy, and psychology. [4] Physical therapy is beneficial in restoring the normal function of the TMJ, muscles of mastication, and cervical muscles, as well as in reducing inflammation and promoting repair and strength. [5] Topical administration of NSAIDs has been considered as an alternate route for treatment of TMD to decrease the potential side effects of oral NSAIDs and for patients who are intolerant to oral medications. [7] Unfortunately, many topical drugs are absorbed through the skin very slowly. The stratum corneum provides a barrier to save the underlying layers of the epidermis from temperature, infection, chemicals, and mechanical stress. [8, 9] It has been demonstrated that ultrahigh frequency sound (ultrasound) may be used to drive chemicals into living tissues. This process is called phonophoresis. It is thought that ultrasound may increase cell membrane permeability, allowing whole molecules of a particular medication (if small enough) to be driven into the tissues. [10] The development of an ultrasound-based transferral drug delivery system has received increased attention over the past few years. Hence, this study was done to determine the efficacy of ultrasonically driven analgesic into the joint (phonophoresis), which is considered to be noninvasive and safe.
Materials and Method
Institutional Ethical clearance was obtained for performing the study (Ref: SBDCECM105/13/33). Fifty subjects with chronic TMJ pain not relieved by analgesics were included based on the clinical and radiographical diagnosis. Patients with allergy to aceclofenac gel, pregnancy, epilepsy, bleeding disorders, liver, kidney damage, skin disorders like psoriasis and skin abrasions, and patients on steroid therapy were excluded. The patients were randomly divided into two groups of 25 each (Group A and Group B). Group A of 25 patients received plain therapeutic continuous ultrasound [ Figure 1 ], and Group B of 25 patients received analgesic gel phonophoresis. Each group was treated three times a week for 2 weeks using a probe frequency of 1 MHz, intensity 1.5 w/cm 2 for 8 min [ Figure 2 ].
The visual analog scale (VAS) and C-reactive protein values (CRP) levels were used to monitor changes in intensity of pain and inflammation. The intensity of pain was evaluated before and after treatment using VAS. The CRP values were measured before and after treatment by immunoturbidometry.
Results
Ultrasound can be used to reduce pain and inflammation in selected musculoskeletal conditions. The addition of analgesic gel to ultrasound greatly improved the efficacy of treatment. Phonophoresis with analgesic gel as a coupling agent gives good results in the treatment of TMDs. The results suggested that both treatment modalities have been effective in reducing the symptoms of the subjects. The patients reported a decrease in pain (VAS). There was a significant decrease in inflammation (CRP levels), which was measured before and after the treatment. These changes are especially noteworthy as the patients had chronic pain for more than 3 months not relieved by analgesics. Table 1 shows a statistically significant difference (P = 0.000) in VAS scores and CRP levels before and after the treatment in Group A. Table 2 shows a statistically significant difference (P = 0.000) in VAS scores and CRP levels before and after the treatment in Group B. Table 3 shows that there was no statistically significant difference in the VAS scores and CRP levels after treatment bet. Group A and Group B which signifies that though phonophoresis is a better treatment modality, continuous ultrasound is a good treatment modality. 
Discussion
Transdermal drug delivery through the use of topically applied agents has been used in the treatment of systemic conditions such as motion sickness, hypertension, and angina, as well as for the local treatment of musculoskeletal injuries. The use of physical modalities such as ultrasound enhances the delivery of topically applied compounds.
The potential advantage of this technique is that it is noninvasive, minimizes the risk of hepatic and renal injury from drug elimination, and is well tolerated by the patients. [11] Ultrasound causes temperature elevations of 4-5°C at depths of 8 cm. This level of heating is attainable at an intensity of approximately 1.5 w/cm 2 or higher, which causes an increase in cell permeability. [12] The present study was designed to evaluate the efficacy of phonophoresis using an analgesic gel with proven ultrasound transmission. The results were judged by VAS scores and CRP levels. VAS proved to be an effective technique for the measurement of intensity of pain. The scores were quick and easy to use and a valid technique for evaluation of subject's pain as it is related to self-selected functional activity. Further, CRP seems to be a sensitive marker of inflammation in this study. This was in accordance with the study by strummer et al. [13] [14] [15] They found that the severity of pain was associated with serum concentrations of high sensitivity C reactive protein (hsCRP), a sensitive marker of low-grade systemic inflammation in patients with osteoarthritis. [16] In our study, even though both the groups showed significant improvement, Phonophoresis group seems to be a little superior than ultrasound group, which was evident in the improvement of clinical symptoms. A number of other variables which were kept constant in this study including the frequency, intensity of ultrasound, the mode of US (continuous vs. pulsed), duration of treatment, and transmission of ultrasound through different agents with varying drug concentrations requires further investigation to get a better understanding of this technique.
Conclusion
Both treatment modalities are effective and safe for patients with temporomandibular disorders. However, phonophoresis may be particularly helpful in patients with gastric problems who are sensitive to any systemic form of NSAIDs, as well as the elderly population in whom the use of NSAIDs is considered to increase the risk of gastric, renal, and cardiac events.
Limitation
The results reflect the short-term effects of phonophoresis or ultrasound therapy. Long-term effectiveness has not been evaluated. For a more definitive answer on the use of phonophoresis and therapeutic ultrasound in TMDs, large randomized controlled trials with long-term follow-up is required.
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